Saturation screening for p53 target genes by digital fluorescent differential display.
Differential display (DD) is one of the most commonly used approaches for identifying differentially expressed genes. Despite the great impact of the method on biomedical research, there has been a lack of automation of DD technology to increase its throughput and accuracy for a systematic gene expression analysis. Most of previous DD work has taken a "shotgun" approach of identifying one gene at a time, with limited polymerase chain reaction (PCR) reactions set up manually, giving DD a low-technology and low-throughput image. With our newly created DD mathematical model, which has been validated by computer simulations, global analysis of gene expression by DD technology is no longer a shot in the dark. After identifying the "rate-limiting" factors that contribute to the "noise" level of DD method, we have optimized the DD process with a new platform that incorporates fluorescent digital readout and automated liquid handling. The resulting streamlined fluorescent DD (FDD) technology offers an unprecedented accuracy, sensitivity, and throughput in comprehensive and quantitative analysis of gene expression. We are using this newly integrated FDD technology to conduct a systematic and comprehensive screening for p53 tumor-suppressor gene targets.